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(57) Abstract 


A method, a base station (TA1, TA2) for a mobile telephone system and mobile exchange (1) for assigning in a mobile exchange (1) 
speech items requested by subscribers (A, B, C, D) belonging to the same group call group substantially simultaneously through interfaces 
to the mobile exchange (1), in which method a subscriber (A, B, C, D) belonging to a group call group and wishing to speak requests a 
speech item through an interface to the mobile exchange. To avoid problems caused by concurrent requests for a speech transmission turn 
from two subscribers, the following steps are taken: upon detection of a request for a speech item (101) from a subscriber (A, B, C, D), 
priority data (B\ C) specific to the request for a speech item and including a priority is generated, and the mobile exchange (1) switches 
the speech signal transmitted by that subscriber whose request for a speech item has priority data (B') of the highest priority for the other 
subscribers to hear. 
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A method for assigning speech items in group calls 

Field of the Invention 

5 The present invention relates to a method for 

assigning in a mobile exchange speech items requested 
by subscribers belonging to the same group call group 
substantially simultaneously through interfaces to the 
mobile exchange, in which method a subscriber belonging 
10 to a group call group and wishing to speak requests a 
speech item through an interface to the mobile ex- 
change . 

Background of the Invention 

15 

The method of the invention is specifically 
designed for use in what are known as trunked networks, 
which are typically company networks or government 
networks in which all channels are shared by several 

20 companies or government organizations and in which the 
subscribers have, in addition to their own subscriber 
numbers, group numbers indicating the group call group 
or subscriber group the subscriber belongs to, thus en- 
abling calls intended for members of a predefined group 

25 to be switched to subscribers of said group. 

A group call is one of the essential functions 
of a private mobile radio system. A group call is used 
for example in all kinds of operations involving more 
than one participant, particularly when an entire group 

30 must be constantly aware of the progression of events. 

Typically subscribers participating in a group call are 
directed one by one to speak on the same logical radio 
channel, and in that situation it would be desirable 
that several subscribers were not switched to speak 

35 simultaneously on the same channel. 
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Traffic in a group call in trunked networks of 
this kind is nearly always of the semiduplex type, i.e. 
listening is not possible during transmitting. This 
affords a significant advantage in that within the area ^ 
5 of one base station all participants in a call can 
share the same channel irrespective of the number of 
participants. Only one subscriber, however, is able to 
speak at a time. Neither is a subscriber aware upon 
speaking that another subscriber is speaking at the 

10 same time. 

In known, particularly analog, trunked radio 
networks realization of a group call is based on the 
use of a pressel or PTT (push-to-talk button) as a 
transmitter switch: by pressing the PTT, the transmit- 

15 ter is switched on, and the subscriber can communicate 
on the channel. Pressing the PTT also mutes the 
receiver of the subscriber unit. Each subscriber may 
attempt to communicate whenever he so wishes, and thus 
it is possible that several subscribers attempt to com- 

20 municate simultaneously without being aware of one 
another. If in a conventional system more than one 
participants attempt to speak simultaneously on the 
same channel, the instantaneous signal strength deter- 
mines which one will be heard through. If the signals 

25 have sufficiently equal power levels, none of them will 
be distinct enough to be audible. Furthermore, since 
the receiver of each speaker is muted, the speakers are 
not aware that the channel they are using is already 
in use. 

30 The problem becomes more complex if more than 

one base stations are connected to the same group call. 
In such a case, the normal solution is to add up the ' 
speech paths of the base stations in the system, for 
example by means of a conference connection in the 

35 mobile exchange. If two subscribers are speaking simul- 
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taneously in the service areas of different base sta- 
tions, the other subscribers will hear the speech of 
both parties concurrently. Such a solution is typical 
of analog networks, but a conference connection can 
5 also be employed in digital systems with special arran- 
gements . 

The problems presented above can be solved in a 
digital trunked system, as a solution is known in which 
concurrent transmission by two subscribers in a group 

10 call is prevented , but this occurs only in the area of 
one base station. Yet the problem exists in practice 
also between subscribers located within the coverage 
areas of different base stations, and further between 
subscribers who are located within the service areas of 

15 several exchanges in a trunked network and who belong 
to the same group call group and participate in the 
same group call. 

The above prior art solutions are first of all 
attended by the drawback that concurrent speaking has 

20 not been prevented and an individual subscriber cannot 
be aware that he is speaking concurrently with another 
subscriber until his speech item, i.e. speech trans- 
mission turn, is over. In the following, a group call 
executed within the coverage areas of a plurality of 

25 base stations is discussed in greater detail. A digital 
system typically does not employ a conference connec- 
tion, but the group call is accomplished by switching, 
similarly as in broadcast, the signal of the currently 
speaking subscriber, i.e. the speech from the base 

30 station involved, to all base stations involved in the 
call, to be transmitted further to the other group 
members participating in the group call. The switching 
is always changed when the speech transmission turn 
changes such that the speech or other transmission from 

35 the subscriber currently holding the speech transmis- 
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sion turn is sent to all other subscribers partici- 
pating in the group call. 

The solution described above is very functional 
as long as only one subscriber is speaking at a time. 
5 The problem lies in how to proceed if two subscribers 
are speaking simultaneously within the coverage areas 
of different base stations. A particular problem is 
presented by the fact that since only one subscriber 
at a time is switched through , concurrent speaking is 

10 not necessarily detected at all. Neither of the sub- 
scribers currently speaking is aware that he is speak- 
ing concurrently with the other, since listening is not 
possible during speaking. Nor are the other subscribers 
aware of the concurrent speaking, since the speech of 

15 one subscriber only is switched through. This is a 
particular problem in government networks and other 
private mobile radio networks in which vital traffic 
wherein safety is involved is transmitted, that is, in 
networks in which it is essential that messages are 

20 forwarded to destination swiftly and that the sub- 

scriber has certainty that the speech delivered by him 
was received by all members of the group call group. 

Disclosure of the Invention 

25 

It is an object of the present invention to 
provide a method wherewith the problems presented by 
simultaneous speech item initiation attempts, i.e. 
requests for a speech transmission turn, from two sub- 

30 scribers belonging to a group call can be eliminated. 

In other words, it is an object of the invention to 
provide a method by means of which the system can 
recover from fault situations resulting from two sub- 
scribers simultaneously requesting permission to have 

35 the next speech transmission turn in a group call. 


This novel method for assigning speech items to 
establish group calls between subscribers located 
within the service areas of a plurality of telecom- 
munications exchanges is achieved with the method 
according to the invention, which is characterized in 
that upon detection of a request for a speech item from 
a subscriber, priority data specific to the request for 
a speech item and including a priority is generated, 
and the mobile exchange switches the speech signal 
transmitted by that subscriber whose request for a 
speech item has priority data of the highest priority 
for the other subscribers to hear. 

The invention further relates to a mobile tele- 
phone system base station, comprising an antenna, a 
transceiver, a control unit for detecting ends and 
starts of speech items, said control unit further 
comprising means for signalling with subscriber sta- 
tions. This inventive base station is characterized by 
means for setting a priority for a speech item and 
inserting this priority into the start signalling for 
the speech item. 

The invention further relates to a mobile ex- 
change in a mobile telephone system, comprising a 
switching matrix for switching calls to desired sub- 
scribers and subscriber groups, an interface unit 
enabling telecommunication with base stations in the 
mobile telephone system or other exchanges, a con- 
troller means for controlling the switching matrix and 
transmitting signalling messages to subscribers, a 
memory for storing identifiers of subscribers connected 
to the group call and group call identifiers. This 
inventive mobile exchange is characterized by means for 
comparing priority data contained in speech item ini- 
tiation attempts, and, in response to said comparison, 
commanding the controller means to establish a speech 
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connection or respectively release a speech connection, 
and that said mobile exchange comprises means for 
extracting the priority-containing message from speech 
in the speech item. 
5 The invention is based on priorizing of speech 

items, so that each speech item has an unequivocal pri- 
ority value that is unique within a given call . There- 
fore, when speech items are switched in the mobile 
exchange of the mobile telephone system, this priority 

10 of the speech item is employed to determine which of 
the speech items is to be switched, i.e., whose request 
for a speech transmission turn is granted. Further, if 
one system comprises a plurality of mobile exchanges, 
the priority relating to each request for a speech 

15 transmission turn, i.e. to each speech item, is con- 
veyed to the other mobile exchanges in the system main- 
taining the group call, in order to enable them to sel- 
ect the subscriber to whom the next speech item in the 
entire group call area is to be granted. 

20 The advantage with this method for assigning 

speech items to establish group calls between subscrib- 
ers located within the service areas of a plurality of 
telecommunications exchanges is that the invention 
enables the radio system to recover from a situation 

25 resulting from two subscribers involved in the same 
group call simultaneously requesting a speech transmis- 
sion turn in a group call extending over the coverage 
areas of several base stations. 

A further advantage of the invention is that the 

30 invention enables the radio system to recover from a 
situation resulting from two subscribers involved in 
the same group call simultaneously requesting a speech 
transmission turn in the service areas of a plurality 
of mobile exchanges maintaining the group call. 

35 A still further advantage of the invention is 
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that it has utility also when a conference switching 
matrix is employed. In such a situation, the other par- 
ticipants in the call can in fact detect the concurrent 
speaking, but even in that case the detection and pre- 
5 vention of concurrent speaking achieved with the method 
is of advantage. 

Brief Description of the Drawings 

10 In the following the invention will be set forth 

in greater detail with reference to the accompanying 

drawings in which 

Figure 1 is a schematic drawing of prevention of 

concurrent speaking in a group call within the service 
15 area of one mobile exchange, 

Figure 2 is a schematic drawing of prevention of 

concurrent speaking in a group call within the service 

area of a mobile telephone network constituted by a 

plurality of mobile exchanges, 
20 Figure 3 shows the configuration of a base 

station in a mobile telephone system used to implement 

the method of the invention, 

Figure 4 shows the configuration of a mobile 

exchange used to implement the method of the invention, 
25 Figure 5 is a more detailed representation of an 

interface unit incorporated in a mobile exchange of the 

invention, 

Figure 6 is a more detailed representation of an 
interface unit incorporated in a mobile exchange of the 
30 invention in a situation where subscribers from a 
telephone network or telephone exchange access to the 
interface unit, 

Figure 7 shows a block diagram of a comparator 
incorporated in a controller means of the mobile ex- 
35 change, and 
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Figure 8 shows a flowchart of the operation of 
the comparator at the start of a speech item. 

Preferred Embodiments of the Invention 

5 

When a radio subscriber initiates a speech item 
at a mobile station, the base station receives a speech 
item start message containing at least the subscriber 
number, group number or both. In that situation, the 

10 base station or mobile exchange inserts into this 
message a priority field, which is unequivocal and 
unique in a manner to be set forth hereinafter. If the 
base station has inserted the priority field, it for- 
wards the speech item start message thus formed to the 

15 mobile exchange, either on a traffic channel or on a 
discrete control channel. Transmission on a traffic 
channel is preferable, unless it can be ascertained 
that transmission over a control channel is so fast in 
all circumstances that the speech item start message 

20 reaches the mobile exchange before initiation of the 
actual speech transmission. If, on the other hand, the 
priority field is inserted at the mobile exchange, 
typically in the interface unit thereof, the speech 
item start message is forwarded to the controller means 

25 of the mobile exchange. 

Respectively, the mobile exchange is so con- 
figured that if a speech item is simultaneously re- 
ceived at the mobile exchange from subscribers con- 
nected to the same group call from different base 

30 stations, only the speech item having a priority field 

of the highest priority is switched further. A speech 
item having a higher priority will be switched through 
also when a speech item previously switched from an- 
other base station is in progress. This is of particu- 

35 lar significance if the call involves several mobile 
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If a group call embraces base stations within 
the service areas of a plurality of mobile exchanges, 
speech items must also be transmitted from one mobile 
5 exchange to another. In that case, the priority relat- 
ing to a speech item must also be forwarded from one 
mobile exchange to another, similarly as from a base 
station to a mobile exchange, that is, on a traffic 
channel or on a separate control channel if such a 

10 channel is fast enough. 

The priority of the speech item is determined as 
follows. Priorities may be assigned in a fixed or dyn- 
amic manner. The values can be selected randomly, or 
for example so as to give the call -establishing sub- 

15 scriber the highest priority. The priority can also be 
varied (rotated) in such a way that the party that 
spoke last is assigned a low priority, i.e. those who 
have not yet been granted a speech transmission turn 
are favoured, or vice versa, i.e. those who have just 

20 recently spoken are favoured under the assumption that 
shortly after transmission of a speech item there is a 
need to speak again. The priority may be line-specific, 
in which case each line e.g. to a mobile exchange at 
the other end of which there is a base station, another 

25 exchange, a fixed subscriber or a fixed telephone 
network, has a priority of its own. Additionally or 
alternatively, the priority can be subscriber-specific. 

The priority of a speech item involved here is 
not to be confused with the priority of the subscriber. 

30 The priority of the speech item can be based on the 
priority of the subscriber, but it can also be partly 
or entirely based on other factors, as will be under- 
stood from the above. 

It is essential to the invention, however, that 

35 the priority of the speech item is determined in such 
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a way as to make it impossible for two subscribers 
speaking concurrently to have the same priority for 
their speech items. This can be achieved for instance 
by the following techniques: 

5 

a) the priority of a speech item is determined 
on the basis of the numbers of the mobile ex- 
change and the base station, wherein each base 
station has an unequivocal (fixed) and different 

10 priority for a speech item; 

b) the priority of a speech item is determined 
on the basis of the subscriber number, wherein 
each subscriber has an unequivocal ( fixed ) and 

15 different priority for a speech item* 

The above methods are attended by the disadvan- 
tage that the priority of the speech item is fixed and 
always favours the same base stations or subscribers. 
20 When dynamic determining of the priority is wished, a 
priority field having two or more parts can be used for 
the speech item, where the most significant part of 
said field is determined by one or more of the follow- 
ing items of information: 

25 

i) subscriber priority; a subscriber with a 
higher priority will have his speech item 
switched through 

30 ii ) a random number; a subscriber to whom the 

speech item is assigned is randomly selected 


35 


iii ) whether the subscriber is the subscriber 
who initiated the call (the subscriber who ini- 
tiated the group call will have his speech item 
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switched through ) 

iv ) the time passed from the subscriber's last 
successful speech item, or the number of the 
5 subscriber's consecutive unsuccessful retries 

for a speech transmission turn after the pre- 
vious successful speech item (or call initi- 
ation ) . 

Such a procedure is called dynamic insertion of 
priority data. By employing some of this information 
or a combination of it as the most significant part of 
the speech item priority, it is ensured that speech 
transmission turns are assigned impartially or in 
accordance with a predetermined priority order. 

The least significant part of the speech item 
priority is determined by the number of the mobile 
exchange and the base station or the subscriber number, 
so as to ensure that two simultaneous speech items 
cannot have the same priority. 

In the following, an example is given of 
deciding the priority of a speech item, i.e. a method 
in accordance with the above description for determin- 
ing the priority of a speech item. The priority field 
has a length of 16 bits, and the significance of the 
bits, wherefrom priority subfields can be formed if 
necessary, is determined as follows: 

B15 1 if the subscriber has a high priority includ- 
30 ing the right to interrupt another party 1 s 

speech item, otherwise 0 

B14 1 if the subscriber is the initiator of the 
call, otherwise 0 

35 


10 


15 


20 


25 


WO 94/17642 


PCT/FI94/00034 


12 

B13 1 if the subscriber's previous attempt for a 
speech transmission turn was unsuccessful and 
the speech item that interrupted it has been 
terminated, otherwise 0 

5 

B12-B10 3 -bit random number ensuring equitable assign- 
ment of speech transmission turns between normal 
subscribers 

10 B9-B0 identifier specific to the base station; unequi- 
vocal and not repeated within the same system 
area . 

The use of an identifier related to a base sta- 

15 tion normally results in unnecessary increase of the 
length of the priority field for the speech item. This 
can be avoided when the identifiers associated with 
base stations are not fixed, but are assigned group 
call specifically at the beginning of the call* This, 

20 however, poses a limitation on how many base stations 
can be involved in a group call at a time. 

In the following the detection of the start and 
end of a speech item will be described. In transmission 
carried out in a digital trunked network, it is not 

25 problematic to conclude when the subscriber is speaking 
and when not. The speech item is initiated by pressing 
a push-to-talk switch PTT, or pressel, which gives an 
indication to the system. The speech item is again 
terminated by releasing said switch. 

30 However, the call may also involve fixed control 

points and, for example, subscribers in a telephone 
network. The latter present a problem, since no in- 
formation is received from the telephone network on the 
start or end of a speech item. However, as is known it 

35 is possible to apply solutions allowing the system to 
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determine whether there is speech on the line or not. 
Since said solutions involve a certain error risk, it 
is preferred to use a low priority value with lines 
from a telephone network in order to prevent interrup- 
5 tions caused by interference in the telephone network 
or other interference situations in a group call. In 
the method set forth above, this can be realized for 
example by setting bits B15...B10 to 0 when the speech 
item arrives from a telephone network or telephone 

10 exchange • 

The following will outline the implementation of 
the method of the invention in a network with a plural- 
ity of mobile exchanges* If the group call has been 
established in the service areas of a plurality of 

15 mobile exchanges, the procedure within each mobile 
exchange may be as set forth above, as long as it is 
ascertained that the same priority value is not 
employed twice in the same call. No other synchron- 
ization between the mobile exchanges in respect of the 

20 group call switching is necessary. 

Where only one subscriber is speaking at a time, 
each mobile exchange switches the speech paths as 
information on the speech item is forwarded to the 
pertinent mobile exchange. If two subscribers attempt 

25 to speak simultaneously, it is possible that the 
switching at the different mobile exchanges is instan- 
taneously inconsistent, but as information on both 
speech items propagates to all mobile exchanges main- 
taining the group call, each mobile exchange switches 

30 through the speech item having the highest priority, 
with the result that subscribers participating in the 
call hear the speech of the subscriber whose speech 
item had the highest priority. 

By detection of concurrent speaking is meant in 

35 this context a method whereby the system detects two 


14 


or more subscribers attempting to speak simultaneously 
in the same group call. By prevention are meant the 
mechanisms whereby the system either prevents concur- 
rent speaking or minimizes the disadvantages caused 
thereby to radio traffic. As such a disadvantage can 
particularly be regarded disturbance of communication 
in such a way that the subscriber thinks that the 
information he conveyed in his speech went through, 
even though the speech item could not be transmitted. 

The speech item priority set forth hereinabove 
and the switching matrix operating on the basis of it 
actually prevent switching of concurrent speech items, 
so that only the speech item having the highest prior- 
ity is switched. A switching matrix operating on this 
principle, however, will not necessarily detect when 
concurrent speech items exist. Thus the subscribers can 
speak concurrently, with none of the subscribers parti- 
cipating in the call necessarily being aware of it. 

Detection of concurrent speaking could be exe- 
cuted as a part of the switching matrix. In that case, 
the switching matrix should be capable of monitoring 
the priority of the speech items and changing the 
switching accordingly. This, however, would complicate 
the structuring of the switching matrix and increase 
the costs. It will be seen upon reflection that 
entirely real-time operation is necessary for the 
switching of the speech items. When a speech item is 
initiated, it must be possible to change the switching 
direction immediately. In principle, it is not accept- 
able to lose anything of the bit stream relating to the 
speech item, especially if the speech is in encrypted 
mode. Nonetheless, it is still possible to realize the 
detection of concurrent speaking as a part of the 
switching matrix. 

On the other hand, concurrent speaking does not 
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set equally high requirements for real-time operation. 
Therefore, detection of concurrent speaking can be 
realized by means of separate signalling messages, and 
thus the detection of concurrent speaking becomes a 
5 part of the call control mechanism rather than a part 
of the switching matrix. It is possible to realize also 
the switching of speech items by means of signalling 
messages if the technology employed ensures that the 
signalling messages reach their destination before the 

10 speech stream, also when they propagate over a dif- 
ferent route than the speech, so that the switching 
matrix can be controlled on the basis of the signalling 
message so rapidly that nothing essential from the 
speech signal is lost. Hereinafter it will be assumed 

15 that the priority data arrives on the traffic channel 
as part of the speech-containing bit stream. 

When a subscriber initiates a speech item, one 
of the following arrives at the mobile exchange or is 
generated by the mobile exchange: 

20 

1. a speech signal as a bit stream including a 
priority field on the basis of which the switch- 
ing matrix of the mobile exchange selects, in a 
case of concurrent speaking, the signal to be 

25 switched forward; 

2. a signalling message indicating the start of 
a speech item and including the same priority 
field value as the actual bit stream. 

30 

These may be called by the common name start 
signalling. 

On the basis of the signalling messages, the 
mobile exchange can easily determine when concurrent 
35 speech items are in hand and which of the subscribers 
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cannot have his speech item switched through in that 
situation, A message whereby the speech item of this 
subscriber is interrupted may be sent to said sub- 
scriber, and thus he knows that his speech item did not 
5 get through. This information is highly essential in 
critical applications, for example in use by the police 
or rescue services . 

As is known, it is possible in a digital mobile 
telephone system to realize methods for signalling to 

10 subscribers also during an outgoing speech item even 
though the mobile telephone is of the semiduplex type. 
The system can incorporate a supplemental fea- 
ture whereby the priority value of a subscriber is 
instantaneously increased in a case where the sub- 

15 scriber's speech item has been interrupted in accord- 
ance with the present method. Thus it is ensured that 
also that particular subscriber's speech item will get 
through. It is obviously practical, however, that the 
priority is not increased until the ongoing speech item 

20 has been terminated, in order not to offer a possibil- 
ity by means of which anyone can readily interrupt an 
ongoing speech item. This would easily lead to recur- 
ring interruption of speech items, interminably. Such 
a method is encompassed by the disclosed exemplary 

25 method of forming a priority value for a speech item. 

Figure 1 shows a case of concurrent speaking in 
the service area of one mobile exchange. The system 
shown in the figure comprises a mobile exchange 1 and 
base stations TA1 and TA2. The mobile exchange 1 may 

30 have connected to it other base stations not belonging 
to the group call involved area and thus not shown in 
the figure. Mobile exchange 1 is connected to other 
mobile exchanges 2, 3, the effect of which on concur- 
rent speaking will be described hereinbelow. The figure 

35 further illustrates four radio subscribers A, B, C and 
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D, who all belong to the same call group. At the moment 
shown in the figure, this group has an ongoing group 
call within the coverage areas of base stations TA1 and 
TA2* The system may also include a plurality of other 
5 subscribers not belonging to the pertinent group call 
group and thus not participating in said group call. 

Subscriber B is speaking within the area of base 
station TA1 . Subscriber A is listening within the area 
of the same base station and subscriber D within the 
10 area of base station TA2 . The system may include pre- 
vention of concurrent speaking within the area of one 
base station. Such a prevention method is disclosed in 
PCT Application WO 93/07723, inventors P. Brockman and 
R. Talarmo. 

15 in the case shown in Figure 1, subscriber C 

attempts to speak in a group call simultaneously with 
subscriber B. Such a situation will easily arise in a 
group call where the traffic takes place by turns and 
listening is not possible during transmission. This can 

20 occur for instance in a situation where, as one sub- 
scriber terminates a speech item, two or more subscrib- 
ers initiate the next speech item virtually simultane- 
ously. For example, speech transmitted by subscriber B 
is received at base station TA1 . Upon initiation of the 

25 speech item, a start message 101, which may be carried 
in the speech signal or be a separate message, is 
received from subscriber B. The base station TA1 trans- 
mits 103 this message and the ensuing speech to mobile 
exchange 1, inserting priority data B f for the speech 

30 item thereinto. It is to be noted that the priority 
data for the speech item B 1 may also be inserted at the 
mobile exchange 1 . 

In the case of subscriber C, the same transac- 
tions are conducted at base station TA2. In other 

35 words, when the speech item is initiated, a speech item 
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start message 102 is received from subscriber C. Base 
station TA1 transmits 104 this message and the ensuing 
speech to mobile exchange 1, inserting priority data C 
for the speech item thereinto . The technique employed 
5 in forming the priority data B 1 , C* is so selected that 
the priority data B', C f arriving at the mobile 
exchange from different base stations TA1, TA2 cannot 
be the same. Several such methods have already been 
described above. The function of the mobile exchange 1 

10 in prevention of concurrent speaking is to switch 
forward to all participants in the call the subscriber 
having the highest priority among the subscribers (e.g. 
subscribers B and C) accessing to the mobile exchange 
at a given moment and involved in the same group call. 

15 in this case, the priority data B T sent by or generated 
for subscriber B is higher than the respective priority 
data C of subscriber C. It is to be noted that a 
higher priority will interrupt even an ongoing speech 
item having a lower priority. By this means, for ex- 

20 ample relative priorizing of subscribers can be accom- 
plished. 

Mobile exchange 1 thus transmits the speech item 
selected in each case further to all subscribers parti- 
cipating in the group call, to the coverage areas of 

25 other base stations, and further to the service areas 
of other exchanges. For radio subscribers, switching is 
performed via base stations. A group call may also 
involve fixed subscribers to whom the speech is trans- 
mitted via a fixed or switched telephone connection. If 

30 the group call area covers a plurality of mobile 
exchanges, mobile exchange 1 transmits the speech items 
via tielines to these mobile exchanges for further 
delivery. 

As stated previously, the priority data for a 
35 speech item is formed at base station TA1, TA2 and 
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forwarded to mobile exchange 1 . The priority data can 
also be formed in the mobile exchange 1, for instance 
in that part of the mobile exchange which interfaces 
to the base stations, that is, in the interface unit 
5 of the mobile exchange. The priority data for speech 
items arriving from fixed subscribers is formed either 
in the actual subscriber unit or in that part of the 
mobile exchange to which the fixed subscribers access, 
either directly or via a switched telecommunications 

10 network* 

Figure 2 shows prevention of concurrent speaking 
in a mobile telephone network comprising a plurality of 
mobile exchanges 1, 2, 3 and including base stations 
TA1-TA7 associated with said mobile exchanges 1, 2, 3. 

15 Within the service area of mobile exchange 1, sub- 
scribers B and C initiate a speech item virtually 
simultaneously, as in the above case of one mobile 
exchange 1 described in the context of Figure 1 . Mobile 
exchange 1 determines on the basis of the priorities B 1 

20 and C ? , that the speech transmission turn is to be 
granted to subscriber B, since the priority data sent 
by it or generated for it was higher than the corres- 
ponding priority data C of subscriber C. 

Since the group call also involves base stations 

25 TA4-TA7 from other mobile exchanges, i.e. mobile ex- 
changes 2 and 3, the speech item having the highest 
priority is forwarded - i.e., the speech is switched - 
to these mobile exchanges as well. In that connection, 
a message containing the priority data of the speech 

30 item is forwarded in addition to the speech either on 
the traffic channel or on a separate control channel. 
In this case, mobile exchange 1 transmits to mobile ex- 
changes 2 and 3 a message containing the priority data 
B 1 , since it was higher than the corresponding priority 

35 data C T of subscriber C. 
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Since a plurality of mobile exchanges 1, 2, 3 
are involved here, it is to be noted that in this ex- 
ample subscriber H having a priority H 1 has initiated 
a speech item virtually simultaneously at mobile ex- 
5 change 2. At this stage, no speech and no signalling 
message from mobile exchange 1 has arrived at mobile 
exchange 2, and thus mobile exchange 2 switches the 
speech of subscriber H further to mobile exchange 1 and 
simultaneously sends a signalling message containing 

10 the priority H' . 

At this stage, a signalling message including 
priority B' arrives at mobile exchange 2 from mobile 
exchange 1. Let us assume that priority B ? is higher 
than priority H 1 . On this basis, mobile exchange 2 

15 interrupts the speech item of subscriber H by releasing 
the connection from subscriber H via base station TA4 
to the other base stations connected to the group call 
and to other mobile exchanges 1 and 2, and by sending 
to subscriber H a signalling message by which the 

20 speech item initiated by said subscriber is inter- 
rupted. The subscriber's mobile telephone terminates 
the transmission and signals the interruption to the 
user in an appropriate way via its man-machine inter- 
face, 

25 Mobile exchange 2 now switches the speech of 

subscriber B from mobile exchange 1 further to base 
stations TA4, TA5 involved in the group call. Sub- 
scriber H and the other subscribers located within the 
service area of mobile exchange 2 and belonging to the 

30 group now start hearing the speech item of subscriber 
B. 

At the same time, mobile exchange 1 has received 
a signalling message transmitted by mobile exchange 2, 
containing priority H ! . Since priority H 1 is lower than 
35 priority B f , mobile exchange 1 does not change the 
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switching on the basis of this message. The speech item 
of subscriber B still remains switched at mobile ex- 
change 1 to base stations and other mobile exchanges 
involved in the call . 
5 Let us further look at mobile exchange 3, at 

which subscriber E has also initiated a speech item 
nearly simultaneously with subscribers B, C and H, but 
slightly later so that mobile exchange 3 has already 
received a signalling message containing priority B ' 
10 from mobile exchange 1 and switched the speech item of 
subscriber B to the base stations within the service 
area of mobile exchange 3 which are involved in the 
group call. When mobile exchange 3 now receives the 
speech item of subscriber E, bearing priority E' r from 
15 base station TA6, or respectively when mobile exchange 
3 generates said priority data, the mobile exchange 
discovers, as priority B' is higher than priority E 1 , 
that the switching executed should not be changed. 
Mobile exchange 3 interrupts the speech item of sub- 
20 scriber E by a signalling message, and subscriber E 
starts hearing the speech of subscriber B. 

Thus it is seen that, provided the priority 
values for speech items from different subscribers are 
always dissimilar within the same call, concurrent 
25 speaking is prevented in the system, so that the sub- 
scriber having the highest priority can speak and the 
others have to listen. If two or more subscribers 
simultaneously initiating a speech item had the same 
priority, the decisions made at the different mobile 
30 exchanges would be inconsistent, and several sub- 
scribers could speak at a time whilst the others are 
hearing, depending on their location, one of the con- 
current speech items. This has been prevented in the 
method of the invention by ensuring that the speech 
35 items sent by the subscribers are never assigned the 
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same priority* 

Figure 3 shows the configuration of a base sta- 
tion TA1-TA7; 300. The base station 300 may be a 
single-channel or multi -channel station* The radio 
5 channel may employ time sharing, and thus a single 
radio channel can accommodate several calls or signal- 
ling connections at the same time, or alternatively a 
radio channel is provided for each speech or signalling 
connection . 

10 A transceiver unit TX/RX 301 and a control unit 

302 are connected with each radio channel. Antenna con- 
nection 303 comprises circuits for combining radio 
channels and adapting them to antenna 304, wherefrom 
the radio signal is transmitted to radio path 308. 

15 The base station interfaces to a mobile exchange 

1, 2, 3 through an interface unit 305. The connection 
is typically digital, and several traffic or control 
channels have been multiplexed to the same connection. 

The channel -specif ic control unit 302 incorpor- 

20 ates, in addition to its other functions, means 307 for 
signalling with subscriber stations. The function of 
the control unit 302 is, among other things, to detect 
the start and end of a speech item, as well as to 
detect which of the subscribers A, B, C, D is currently 

25 transmitting. The control unit 302 also transmits sig- 
nalling messages to subscriber stations, i.e. sub- 
scribers. This is effected for example in call estab- 
lishment and release, but also when a speech item 
initiated by a subscriber is interrupted in a case of 

30 concurrent speaking. 

The channel -specific control unit 302 may also 
include means 306 for setting a priority for a speech 
item and inserting said priority into the start sig- 
nalling for the speech item. The control unit 302 can 

35 perform this on the basis of a fixed value, for ins- 
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tance employing an unequivocal number assigned for each 
base station as the priority, or it can receive from 
the mobile exchange information for dynamic changing of 
the priority, or it can form the priority as a combina- 
5 tion of a fixed part and a dynamic part. In the latter 
case, the dynamic part need not necessarily be con- 
trolled by the mobile exchange, since the fixed part as 
such suffices to ensure that the same priority value 
cannot be received from different base stations. 
10 However, the priority of the speech item need 

not necessarily be formed at the base station, but it 
may also be formed at the mobile exchange end, as will 
be set forth hereinafter. It may even be possible to 
generate the speech item priority already at the mobile 
15 station. In that case, it should be ascertained that 

two mobile stations do not have the same priority, for 
example by informing the mobiles in advance by sending 
them the priorities they should use. 

Figure 4 shows the configuration of a mobile 
20 exchange 1, 2, 3; 400. Mobile exchange 400 comprises 
an interface unit 401, a switching matrix 402 and a 
controller means 403 with an attached memory 404. 

The function of the interface unit 401 is to 
offer interfaces to base stations TA1-TA7, 405, fixed 
25 control points 406 - i.e. subscriber stations interfac- 
ing by means of a fixed connection instead of a radio 
connection, such as a dispatcher of a group call 
group other mobile exchanges 1, 2, 3 in the network, 
407, and a telephone network and PABXs (Private Auto- 
30 matic Branch Exchanges) 408. The interface unit 401 
forwards the speech from various interfaces to switch- 
ing matrix 402 (and vice versa) and the signalling to 
controller means 403, which for example establishes and 
releases calls or switches speech items on the basis 
35 thereof. 
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During a group call, the speech i-tems and the 
associated priority data arrive from base stations 405, 
control points 406, and other mobile exchanges 407 to 
the interface unit 401. The interface unit 401 com- 
5 prises means 409 for extracting the priority-containing 
message from speech in the speech item. After having 
extracted the priority for the speech item, the inter- 
face unit 401 transmits the priority-containing message 
to controller means 403. Controller means 403 stores in 

10 the attached memory 404 information on interfaces 
connected to the group call and the ongoing speech item 
and its priority, for example by keeping record of 
identifiers of interfaces and speech items in memory 
404. When a new speech item is initiated, unless a 

15 speech item relating to the same group call is cur- 
rently in progress, controller means 403 switches the 
speech item through the switching matrix to all inter- 
faces involved in the group call. Controller means 403 
also transmits to said interfaces a signalling message 

20 giving an indication of the speech item and containing 
priority data therefor. 

If during an ongoing speech item a new speech 
item arrives from another interface associated with the 
same group call, the controller means 403 compares the 

25 priority data for the new speech item with the priority 
data for the ongoing speech item that it stores in its 
memory 404. The comparison is performed by comparator 
means 410 incorporated in the controller means 403. If 
the priority of the new speech item is lower, the 

30 controller means 403 rejects the new speech item and 
the speech item in progress is carried on. If the 
priority of the new speech item is higher than that of 
the ongoing speech item stored in the memory 404, the 
controller means 403 releases the switching relating to 

35 the ongoing speech item in the switching matrix 402, 


sends a speech item interrupt message to the subscriber 
of the. ongoing speech item, switches the new speech 
item through switching matrix 402 to interfaces associ- 
ated with the group call, and sends a message contain- 
ing the priority of the speech item to the other mobile 
exchanges involved in the group call, unless the system 
provides interfaces for fixed control points or sub- 
scribers to a telephone network, which are involved in 
the group call established. 

The priority data for the speech item may, in- 
stead of being formed at the base station TA1-TA7; 300 
or at a fixed control point 406, also be formed in the 
interface unit 401 of mobile exchange 1, 2, 3; 400. In 
that case, the interface unit 401 comprises means 409 
for forming the priority data for the speech item, and 
the procedure applied is fully similar. 

A telephone network or PABX 408 differs from 
other interfaces 405, 406, 407 in that it cannot pro- 
vide a signalling message indicating the start or end 
of the speech item, and thus the mobile exchange 400 
has difficulty in determining when it should switch a 
speech item and insert the priority data into the 
signal received from a subscriber. Therefore, if it 
must be possible to connect also subscribers in a 
telephone network or PABX 408 to the group call, a 
speech item detection unit 411 must be included in the 
interface unit 401, monitoring the signal arriving from 
the telephone network 408 and seeking to detect the 
start and end of the speech item. The speech item 
detection unit 411 transmits a speech item start mess- 
age thus generated to the controller means 403 of the 
mobile exchange, inserting thereinto priority data 
generated on the same principle as in the case of a 
base station interface 405 or a control point interface 
406. 
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Figure 5 shows generation of priority data for 
a speech item at an interface unit 401 of mobile ex- 
change 400 in accordance with the invention, where 
priority data is generated for speech items arriving 
5 from base station interfaces 405 or control point 
interfaces 406, A signal 500 arriving at the interface 
unit comprises both a speech signal and start informa- 
tion for the speech item, either in combination or 
separately. The start information for the speech item 

10 is extracted from the speech signal 501 and the speech 
502 is forwarded directly to the switching matrix* The 
start information 503 for the speech item comprises at 
least the number of the subscriber initiating the 
speech item. The information may also include sub- 

15 scriber- specif ic priority data and other information 
arriving from the subscriber unit, but to prevent 
misuse or equivalent, it is preferred to insert this 
information at the mobile exchange, as will be pre- 
sented herein. An interface-specific number 505 is 

20 added to the start information for the speech item in 
unit 504. This number comprises information 512 set by 
the controller means 403 and is either fixed and so 
configured that all interfaces in the system, i.e. 
interfaces to base stations, control points, telephone 

25 exchanges or a telephone network, have dissimilar 
interface- specific numbers, or determined for each 
group call so as to assign to the different interfaces 
different values in the same call. 

The next step shown in Figure 5 is the addition 

30 in unit 506 of a small random number generated by unit 
507, having e.g. a value 0-7. Thereafter unit 508 
inserts, on the basis of information stored in unit 
509, priority data and other subscriber-specific data. 
These include the priority of the subscriber, the right 

35 of the subscriber to interrupt any speech item, whether 
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the subscriber is the A subscriber in the call, and 
whether a speech item initiated by the subscriber has 
been interrupted, in which case assigning a new speech 
transmission turn to this subscriber requires that the 
5 interrupting speech item has been terminated. Unit 509 
receives 511 the necessary information from controller 
means 403, but for rapid forming of a priority it is 
important that the information should be available at 
unit 509 as the speech item starts. 

10 The priority data for a speech item thus formed 

is transmitted 510 to controller means 403, which again 
routes it as a signalling message to the other mobile 
exchanges connected to the group call. 

The forming of a speech item priority may also 

15 implement a stripped version, so that subscriber- speci- 
fic priority data 508, 509 are not utilized or are 
utilized only in part, or that the random number 506, 
507 is not used. The interface- specif ic priority is 
indispensable for the solution presented here, and from 

20 the point of view of the invention replaceable only by 
a subscriber-specific number. 

There are also alternative modes of realizing 
the solution presented herein. First, the speech signal 
502 can be stored in a buffer memory for the duration 

25 of forming the priority data for a speech item, so the 

priority data can be combined with the speech signal 
and transmitted further in connection with the speech 
signal . 

The base station TA1-TA7; 300, may also form the 
30 speech item priority, and in that case the execution is 
in accordance with the configuration shown in Figure 5 . 
Steps 510, 511 and 512 then form part of the signalling 
between the mobile exchange and the base station. 

Figure 6 shows the realization of an interface 
35 unit in the case of interfacing to a telephone network 
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or telephone exchange 408. Speech 600 arriving from a 
telephone network or PABX 408 is detected in unit 601, 
the purpose of which is to indicate when speech is 
arriving from the interface. This units corresponds to 
5 the speech item detection unit 411 shown in Figure 4. 
The speech is conveyed 602 as such to the switching 
matrix 402. Information on the start of a speech item 
is processed into a speech item start message 603, 
which may have the same format as in the case of a base 

10 station/control point 503, except that in this case the 
message normally does not contain a subscriber number. 
An interface-specific number 605, to which the same 
principles are applied as to information 505, is in- 
serted into the start message in unit 604. The inter- 

15 face-specific number can be set 606 by the controlling 
means 403 . The interface numbers for the telephone 
network or PABX 408 should preferably be selected to 
have a lower value than the numbers for other inter- 
faces, in order for disturbances on the lines not to 

20 induce prevention or interruptions of speech items. 

Unit 607 adds to the priority data for the 
speech item a small random number, e.g. 0-7, generated 
by unit 608. The value range of the random number may 
be set 612 by the controller means 403. Hereafter a 

25 fixed value 610, which is set 611 by the controller 
means 403 to be e.g. 0, is still added 609, and this 
value further ensures that disturbances possibly 
occurring on the lines do not cause disturbances in the 
group call . 

30 The speech item priority data ensuing from oper- 

ations 604, 607 and 609 is transmitted to the con- 
troller means 403, which forwards it as start signal- 
ling for a speech item to the other mobile exchanges 
involved in the group call. This start message may also 

35 be combined with the speech signal in such a way that 
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the speech 602 is stored in a buffer memory for the 
duration of forming the priority of the speech item, 
and the resultant priority data 612 is combined with 
the speech signal prior to its transmission to the 
5 switching matrix. 

In the following, inter-exchange connections are 
described. No priority data is generated for a speech 
item arriving from another mobile exchange, but in that 
case the start message relating to the speech item is 

10 received, and it already contains priority data for the 
speech item* If the speech is routed further to other 
exchanges, also the original priority data for the 
speech item is transmitted. 

Figure 7 shows a comparator incorporated in the 

15 controller means 403 (reference 410 in Figure 4) of the 
mobile exchange. The function of the comparator (410; 
701 ) is to select from the speech transmission turns 
conducted during the group call the one having the 
highest priority, to control the switching matrix on 

20 the basis of the result of this comparison, and to 
execute the signalling relating to the speech items 
with the subscribers and other mobile exchanges. 

The controller means 403 (Figure 4) incorporates 
a comparator 701 receiving speech item start messages 

25 702 from the interface unit 401 (Figure 4). The start 
message 702 includes the priority of the speech item. 
The controller means 403 controls the switching matrix 
708 (reference 402 in Figure 4) so as to effect switch- 
ing, at each moment, of the speech item having the 

30 highest priority among simultaneous speech items. Under 
the control of the switching matrix 402; 708 the 
switching control execution can be stored in buffer 
706. 

The information about the speech item switched 
35 in each case is stored in the memory 404 (Figure 4). 
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This information includes the identity of the speaking 
subscriber 709 , the priority 710 of the speech item and 
the interface 711 at which the speech item has been 
switched . 

5 The controller means 403 transmits messages 704 

via the interface unit 401 (Figure 4) for interruption 
of a speech item to any subscriber whose speech item 
is interrupted or prevented on account of lower prior- 
ity. The controller means 403 transmits messages 705 
10 via interface unit 401 to the other mobile exchanges to 
inform them of the priority of the currently switched 
speech item. 

It is to be noted that the controller means 403; 
701 requires the components set forth herein, for each 

15 simultaneous separate group call, or the components 
shall be so configured that they are capable of 
handling said tasks for several calls simultaneously 
and independently . 

The flowchart shown in Figure 8 illustrates the 

20 operation of the comparator 701 at the start of a new 
speech item. At step 801, it is checked whether a 
speech item is in progress. If no speech item is in 
progress 802 at the moment, the speech item is switched 
803, the information 709, 710, 711 on the speech item 

25 is stored 804 in the memory 404, and the information 
705 on the speech item is transmitted 805 to the other 
mobile exchanges. 

If a speech item 806 is already in progress, the 
priorities of the new and ongoing speech item are 

30 compared 807. If the priority of the ongoing speech 
item is higher 808, the switching is not changed, but 
only a message 704 (Figure 7) is sent 809 to the sub- 
scriber who initiated the new speech item in order to 
interrupt said speech item. 
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If the priority of the new speech item is higher 
810 than that of the ongoing speech item, the previous 
speech item is interrupted 811 and released, a message 
704 is sent to the current subscriber of the ongoing 
5 speech item in order to interrupt the speech item, the 
switching for the ongoing speech item in the switching 
matrix 402 (Figure 4) is released, the new speech item 
is switched 803 in the switching matrix 402, the in- 
formation on the speech item is stored 804 in the 

10 memory 404, and the information on the speech item is 
transmitted 805 to the other mobile exchanges. 

The drawings and the description referring to 
them are only intended to illustrate the idea of the 
invention. The method, base station in a mobile tele- 

15 phone system and mobile exchange of the invention may 
vary in their details within the scope of the claims. 
Even though the invention has been set forth in the 
above primarily in the context of trunked mobile radio 
networks, the invention may be utilized in other mobile 

20 telephone systems as well, including conventional 
mobile telephone networks such as the GSM system. 
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Claims : 

1 . A method for assigning in a mobile exchange 
(1, 2, 3; 400) speech items requested by subscribers 

5 (A, B, C, D-L) belonging to the same group call group 

through interfaces to the mobile exchange (1, 2, 3; 
400 ) , in which method : 

a subscriber (B, C) belonging to a group call 
group and wishing to speak requests a speech item 
10 through an interface to the mobile exchange, the method 
being characterized by the following 
process steps : 

upon detection of a request for a speech item 
(101, 102) from a subscriber (B, C), priority data (B f , 
15 C ! ) specific to the request for a speech item and 
including a priority is generated, and 

the mobile exchange (1, 2, 3; 400) switches 
( 402 ) the speech signal transmitted by that subscriber 
( B ) whose request for a speech item has priority data 
20 ( B 1 ) of the highest priority for the other subscribers 

(A, C-L) to hear. 

2. A method as claimed in claim 1, char- 
acterized in that said mobile exchange (1; 
400 ) transmits the generated priority data to the other 

25 mobile exchanges (2, 3) maintaining the group call. 

3. A method as claimed in claim 1 or claim 2, 
characterized in that a subscriber (B) 
belonging to a group call group (A, B, C, D-L) and 
wishing to speak initiates a call by transmitting a 

30 speech signal on the traffic channel, 

said priority data (B T ) specific to the speech 
item is inserted into the speech signal transmitted by 
the subscriber (B) as a priority field; 

the mobile exchange (1, 2, 3; 400) switches the 
35 speech signal transmitted by that subscriber (B) whose 
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signal has a priority field of the highest priority for 
the other subscribers (A, C-L) to hear. 

4. A method as claimed in claim 1, 2 or 3, 
characterized in that a subscriber (B) 

5 belonging to a group call group (A, B, C, D-L) and 
wishing to speak initiates the call by sending a speech 
item start message indicating the start of the speech 
item, 

said priority data (B' ) specific to the speech 
10 item is inserted into the speech item start message 
sent by the subscriber (B) as a priority field, 

the mobile exchange (1, 2, 3; 400) switches the 
speech signal transmitted by that subscriber (B) whose 
signal has a priority field of the highest priority for 
15 the other subscribers (A, C, D-L) to hear. 

5. A method as claimed in claim 3 or claim 4, 
characterized in that the priority field 
is inserted at a mobile exchange (1, 2, 3; 400). 

6. A method as claimed in claim 3 or claim 4, 
20 characteried in that the priority field is 

inserted at a base station (TA1-TA7; 300) of the mobile 
telephone system. 

7. A method as claimed in any one of the preced- 
ing claims 3 to 6, characterized in that 

25 the priority field includes a priority subfield indi- 
cating the priority of the subscriber (A-L). 

8. A method as claimed in any one of the preced- 
ing claims 3 to 7, characterized in that 
the priority field includes a priority subfield in- 

30 eluding a random number. 

9 . A method as claimed in any one of the preced- 
ing claims 3 to 8, characterized in that 
the priority field includes a priority subfield indi- 
cating the subscriber initiating the call. 
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10. A method as claimed in any one of the pre- 
ceding claims 3 to 9, characterized in 
that the priority field includes a priority subfield 
indicating the time elapsed from the previous speech 
5 item assigned to the subscriber station. 

11* A method as claimed in any one of the pre- 
ceding claims 3 to 10, characterized in 
that the priority field includes a priority subfield 
indicating the number of consecutive failed retries for 
10 a speech item made by the subscriber (A-L). 

12. A mobile telephone system base station ( TA1 - 
TA7 ; 300 ) , comprising 

an antenna ( 303 ) , 

a transceiver ( 301 ) , 
15 a control unit (302) for detecting ends and 

starts of speech items, said control unit further 
comprising means ( 307 ) for signalling with subscribers 
(A-L), 

characterized by 
20 means (306) for setting a priority (A ! -L ! ) for 

a speech item and inserting this priority into the 
start signalling for the speech item. 

13. A base station ( TA1-TA7 ; 300) as claimed in 
claim 12, characterized in that said 

25 means (306) for setting a priority (A'-L* ) for a speech 
item insert a fixed priority (A'-L 1 ) into the start 
signalling of the speech item. 

14. A base station ( TA1-TA7 ; 300) as claimed in 
claim 12 or claim 13, characterized in 

30 that said means (306) for setting a priority (A'-L f ) 
for a speech item insert, in response to information 
sent by the mobile exchange ( 1 , 2 , 3 ; 400 ) , a dynamic 
priority (A f -L ! ) into the start signalling of the 
speech item. 

35 15. A mobile exchange (1, 2, 3; 400), comprising 
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a switching matrix (402) for switching calls to 
desired subscribers (A-L) and subscriber groups, 

an interface unit (401) enabling telecommuni- 
cation with base stations (TA1-TA7) or other mobile 
5 exchanges ( 1 , 2 , 3 ) , 

a controller means (403) for controlling the 
switching matrix (402) and transmitting signalling 
messages to subscribers (A-L), 

a memory (404) for storing identifiers of sub- 
10 scribers (A-L) connected to the group call and group 
call identifiers, 

characterized by 

means (410) for comparing priority data con- 
tained in speech item initiation attempts, and, in 
15 response to said comparison, commanding said controller 
means (403) to establish a speech connection or re- 
spectively release a speech connection. 

16. A mobile exchange (1, 2, 3; 400) as claimed 
in claim 15, characterized in that 

20 said mobile exchange comprises means (409) for 

extracting the message containing the priority (A f -L') 
from speech in the speech item. 

17. A mobile exchange (1, 2, 3; 400) as claimed 
in claim 15, characterized in that said 

25 mobile exchange further comprises means (412) for 
setting a priority ( A ' — L T ) for a speech item and in- 
serting it into the start signalling of the speech 
item. 

18. A mobile exchange (1, 2, 3; 400) as claimed 
30 in claim 17, characterized in that the 

means (412) for setting a priority for a speech item 
insert a fixed priority ( A ? -L 1 ) into the start signal- 
ling of the speech item. 

19. A mobile exchange (1, 2, 3; 400) as claimed 
35 in claim 17 or claim 18, characterized 
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in that the means (412) for setting a priority for a 
speech item insert a dynamic priority ( A T — L ? ) into the 
start signalling of the speech item. 

20. A mobile exchange (1, 2, 3; 400) as claimed 
5 in any one of claims 15, 16, 17, 18 or 19, char- 
acterized in that said mobile exchange further 
comprises a detection unit (411) for speech items for 
detecting the start and end of a speech item from a 
signal arriving from a telephone network or telephone 
10 exchange (408), and for inserting priority data ( A T -L ' ) 
for the speech item into the start signalling of the 
speech item. 
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